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Introduction: Controlling the Shape 
of Zinc Oxide Crystals
Results
•Zinc Oxide crystals grow in two directions.
•Axial growth along the hexagonal face is responsible for the 
elongation of crystals.
•Equatorial growth results in flat disk-like crystals.
•Problem: How do you selectively inhibit growth type?
Axial Growth
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Approach:  Molecular Recognition 
using Multidentate Ligands
•Selectively inhibit one type of face-specific growth using 
multidentate ligands.
•Do multiple binding sites enable selectivity?
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Methods:  Zinc Solubility is pH 
Dependent
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Control:  No Ligand
•Rod Like Crystals
•Hexagonal Prisms
•Aspect Ratio:  Length/Width
•Median Aspect Ratio= 4.41
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Malate:  example for overall trends
Aspect ratio is controlled by 
ligand concentration
•Increasing ligand concentration 
decreases the aspect ratio
•Question:  Is the decrease in aspect ratio 
due to decrease in length or  increase in 
width?
Axial growth is inhibited while 
equatorial growth remains the 
same
•The change in aspect ratio is due to the 
change in length 
•There is no correlation between aspect 
ratio and width detected
The number of binding sites 
determines selectivity
•Lower concentration of citrate are 
needed to inhibit axial growth
Further Questions
•What compound selectively inhibits equatorial growth?
•Does the –OH also play a role in molecular recognition?
•Does the distance between the ligands affect molecular recognition?
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